. Secondary structures content (in %) of the protein region in our enhanced sampling simulations. The results are reported for all five systems simulated here.
. Backbone Root-mean-square deviation (RMSD, in Å) of the protein and the PtDNA moieties in the five systems simulated here, relative to the X-ray structure. Table S3 . Root-mean-square fluctuations (RMSF, in Å) per residue of the protein terminals (residues 0 to 7 and 79 to 93), box-region (residues 8 to 78), and PtDNA in the five systems simulated here. Table S4 . Contributions (%) of PtDNA-protein van der Waals (VWC), stacking (STC), hydrogen bonding (HBC), and salt bridge contacts (SBC). Table S5 . Average number and standard deviation (Std) of PtDNA-protein water-mediated hydrogen bonds for the five complexes simulated here. Table S6 . Number of direct PtDNA-protein contacts in the synchronic ensemble, in the largest subgroup, and in all other subgroups summed together for the five systems simulated here. The percentages relative to the total contributions are reported in parentheses. Figure S1 . Initial conformation of MD simulations of PtDNA•noPTM. The box-region of the protein is colored in cyan; the two termini, N'-tail and box-linker, are colored in yellow; the hydrophobic anchor, F37, is colored in blue. The cross-linked dG8* and dG9* are in Licorice representation with P atoms in gold, N atoms in blue, O atoms in red, C atoms in Cyan, and H atoms in white. The cisplatin residue is in CPK representation with Pt in gold and N and H atoms in blue and white, respectively. Figure S2 . The average ratio and -10×noisy contacts are plotted as a function of contact index for the five systems investigated here. The averaged ratio is the occupancy of a PtDNA/protein contact in the whole conformational ensemble of a given system. Noisy contacts are those for which the average ratios are smaller than the interval between the upper and lower boundaries of 95% confidence interval in bootstrap sampling. Noisy contacts were discarded in the synchrony analysis hereafter. The contact index identifies different PtDNA/protein contacts (see Method section in main text) aligned across the five complexes. Therefore, the same contact index identifies the same atomistic contact between PtDNA and protein across different systems. Figure S14. PtDNA-protein contact heat map across the five systems simulated here. The contacts associated with different synchronic subgroups are grouped together manually. Non-isolated subgroups (those having more than one member) are labeled by Gi (i is the index of the subgroup). For PtDNA•noPTM, the asynchronic contacts of subgroups G2 and G3 are highlighted in red and green boxes, respectively. Figure S15 . Left: Scattering plots of the number of PtDNA-protein contacts associated with the first (G1) and the second (G2) synchronic subgroups in PtDNA•noPTM (see Fig. S13 ). Right: same plot for the first (G1) and the third (G3) synchronic subgroups (see Fig. S13 ). Figure S16 . Root-mean-square fluctuations (RMSFs) of the residues in proteins bearing PTMs as in A-D, in the free state in water solution, along with the protein, also in the free state, without the PTMs. All these proteins were simulated under identical sampling conditions. In particular, we performed100 ns enhanced sampling simulations at 0.15 M NaCl.
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Energetics associated with the protein/PtDNA contacts
The potential energy associated with direct (that is, no-water mediated) HBC, SBC, STC, and VWC interactions was calculated based on the AMBER ff99SB-ILDN(6-8) and Parmbsc1(9) force fields (Fig. S12) . Specifically, the energy was calculated as a sum of the non-bonded terms between the moieties forming the H-bonds, salt bridges, pi-staking and van der Waals interactions, respectively.
The water-mediated HBC and SBC contacts were not included in the calculations, as the water 
Methods:
Homology modeling: The deposited X-ray structure of HMGB1 in complex with PtDNA
includes the box-region A from residues 8 to 78. To include the N'-tail (residues 0-7) and the boxlinker (residues 79-93) of the protein, we performed a multi-templates and full-H modeling using MODELLER version 9.(10) Homology modeling of the missing part was based on the full-length NMR structure of HMGB1 (PDBID 2YRQ)). In total, 800 candidate structures were generated.
The modeled structure used in the start of the MD simulation was selected based on its root-meansquare-deviation (RMSD) with respect to the X-ray structure, its Ramachandran Plot, and its builtin Discrete Optimized Protein Energy (DOPE) scores.(2) A structure with very low RMSD, excellent Ramachandran plot, and low DOPE score (See Tab. S7) was selected as the initial structure of our simulations (Fig. S1 ).
MD parameters: AMBER ff99SB-ILDN,(6-8) Forcefield PTM,(11) Parmbsc1,(9) TIP3P,(12) and Joung-Cheatham(13) forcefields were used for the protein's standard residues, the protein residues undergoing PTM, DNA , water, and counterions, respectively. The force field for the platinated lesion, fully compatible with the AMBER force field, was taken from literature. (14) This force field has already been successfully applied to the structure of PtDNA•noPTM truncated at the terminal region, for which the X-ray structure has been solved. (14) Long-range electrostatic interactions were evaluated using the particle mesh Ewald method. (15) A Fourier spacing of 0.12 nm combined with a fourth-order cubic spline interpolation was used.
A 1.5 nm and a 1.3 nm cutoff were used for van der Waals interactions and the real-space part of the electrostatic interactions, respectively. All bond lengths were constrained with LINCS. (16) The time step was set to 2 fs. were first initialized by an online temperature predictor, (24) and then a precise optimization was performed "on-the-fly" in the replica exchange simulations to minimize the variance of exchange ratios between adjacent replicas. The temperature serials were fixed before data collection. These sampling strategies guarantee a low memory effect from initial structure and an efficiency of conformation sampling along the chain of all replicas (Fig. S3) . 100-ns long enhanced sampling simulations were carried out for each system, based on a convergence analysis of the number of accumulated new contacts between PtDNA and protein (Fig. S4) . For the free state sampling of the proteins, we adopt the same sampling conditions and simulation lengths as employed in the simulations of PtDNA-Protein complexes.
Maximization of S(L)
A log-domain version of the max-product algorithm, so-called affinity propagation, (25) 
Here, , are the elements of P. R represents the log-probability matrix of each node to serve as the synchronic center of other nodes. A is the log-probability matrix of each node to select other nodes as its synchronic centers. For a detailed explanation of these formulas see ref. (25) (iii) the value of a configuration label reads:
(iv) Go to (ii) until L does not change anymore.
(v) Calculate S λ ( ) = ∑ , R =1
.
